Comparison of effects of the bisphosphonate alendronate versus the RANKL inhibitor denosumab on murine fracture healing.
The role of osteoclast-mediated resorption during fracture healing was assessed. The impact of two osteoclast inhibitors with different mechanisms of action, alendronate (ALN) and denosumab (DMAB), were examined during fracture healing. Male human RANKL knock-in mice that express a chimeric (human/murine) form of RANKL received unilateral transverse femur fractures. Mice were treated biweekly with ALN 0.1 mg/kg, DMAB 10 mg/kg, or PBS (control) 0.1 ml until death at 21 and 42 days after fracture. Treatment efficacy assessed by serum levels of TRACP 5b showed almost a complete elimination of TRACP 5b levels in the DMAB-treated animals but only approximately 25% reduction of serum levels in the ALN-treated mice. Mechanical testing showed that fractured femurs from both ALN and DMAB groups had significantly increased mechanical properties at day 42 compared with controls. muCT analysis showed that callus tissues from DMAB-treated mice had significantly greater percent bone volume and BMD than did both control and ALN-treated tissues at both 21 and 42 days, whereas ALN-treated bones only had greater percent bone volume and BMC than control at 42 days. Qualitative histological analysis showed that the 21-and 42-day ALN and DMAB groups had greater amounts of unresorbed cartilage or mineralized cartilage matrix compared with the controls, whereas unresorbed cartilage could still be seen in the DMAB groups at 42 days after fracture. Although ALN and DMAB delayed the removal of cartilage and the remodeling of the fracture callus, this did not diminish the mechanical integrity of the healing fractures in mice receiving these treatments. In contrast, strength and stiffness were enhanced in these treatment groups compared with control bones.